. Controlling for health status is very important for mortality hazards' research examining psychological risk factors, as health is a major predictor of the association between psychological risk factors and mortality risk. Other potential predictors, which should be taken into account when considering the relationship between life satisfaction and death, are marital, socioeconomic status and social factors (Antonucci, Birditt, & Webster, 2010; Stringhini et al., 2011) , as these each relate to longevity positively.
On the basis of the studies reviewed above, the present research hypothesizes whether lower life satisfaction increases mortality risk; whether this relationship is preserved after controlling for demographic, socioeconomic status, and physical and psychological health; and whether the relationship between life satisfaction and mortality hazard differs between Taiwan and the United Kingdom.
Methods

Study Design
This study is part of a much larger unpublished research project (Li, 2009 ). The use of secondary research may help an author clarify his or her research question and effectively eliminate the need and expense of conducting primary research. Data were derived from the 1989 waves of the Nottingham Longitudinal Study of Activity and Ageing (NLSAA) in the United Kingdom (Morgan, 1993; Morgan & Bath, 1998) and the Survey of Health and Living Status of the Elderly in Taiwan (SHLSET; Taiwan Provincial Institute of Family Planning, 1989) . Use of both data sets was approved by the Department of Information Studies, in accordance with the University of Sheffield research ethics policies. The research project was carried out in accordance with the University of Sheffield's policy and procedures, which include the university's ''Financial Regulations,'' ''Good Research Practice Standards,'' and ''Ethics Policy for Research Involving Human Participants, Data and Tissue'' (Research Ethics Policy).
Sample
The NLSAA study was set up in 1985, with follow-up interviews in 1989 and 1993. Of 8,409 elderly people (aged 65 years and above) in three areas of Nottingham, United Kingdom, 1,299 were randomly selected for interview, and 1,042 agreed to participate in the 1985 baseline survey (response rate = 80.2%), of whom 690 were still alive and participated in the follow-up survey in 1989 (response rate = 88.3%; Morgan & Bath, 1998) . The SHLSET was jointly conducted by the Taiwan Provincial Institute of Family Planning, the Population Studies Center, and the Institute of Gerontology at the University of Michigan (Taiwan Provincial Institute of Family Planning, 1989) . The baseline survey of SHLSET was conducted in 1989. The sample size was 4,412 people (aged 60 years and above), and the response rate was 91.8%, with 4,049 participants interviewed.
To undertake a valid comparison, it was important to obtain equivalent and unbiased samples of elderly people. Thus, this research identified individuals born in the same years to avoid any cohort effects and selected the same interview year to reduce any age or period effects that may occur when comparing samples in both studies. NLSAA participants were born in or before 1920, and SHLSET participants were born in or before 1928. The sample for comparative study included all participants in both who were born before 1920 and interviewed in 1989.
To identify individuals born in the same year, an algorithm was used to calculate and create an accurate age and selection sample born before April 30, 1920, for the Taiwanbased sample in 1989 using the ''transformYcomputeY compute variable'' command in SPSS. The final sample contained 1,438 subjects (35.5%, n = 4,049) in 1989. An additional 410 participants (10.1%, n = 4,049) in 1989 were dropped because of missing data relating to the date of birth and reported age. The final samples contained 690 individuals from the NLSAA and 1,438 individuals from the SHLSET.
Measures
The data collection instrument for the NLSAA was a structured interview questionnaire, composed of 161 questions (including 314 items of data) that addressed demographics, mobility, physical health, psychological health (cognitive status, depression, and life satisfaction), social functioning, use of health and personal social services, customary physical activity, and physical measurements (Morgan, 1993) .
The SHLSET questionnaire was composed of eight sections, including marital history and other background characteristics; household schedule, social and economic exchanges; health, healthcare utilization, and behaviors; occupational history; activities and general attitudes; residence history; economics/financial well-being; and emotional and instrumental support (Taiwan Provincial Institute of Family Planning, 1989) .
The NLSAA and the SHLSET both used shortened versions of the life satisfaction index, a commonly used measure of well-being and life satisfaction in studies of elderly people (Wallace & Wheeler, 2002) adapted for local use. Thus, the NLSAA used the 13-item LSI-Z Scale (Morgan et al., 1987) and the SHLSET used the 10-item LSI Scale (Chen, 2001) . For comparative purposes, a common scoring system for each response category and question across the two studies was adopted, and scores for the two scales were standardized to a 100-point scale.
Mental health variables included loneliness and depression. Loneliness was addressed on the NLSAA in a single question and part of the social engagement scale and on the SHLSET as part of the Center for Epidemiological Studies of Depression (CES-D) Scale (Radloff, 1977) .
Depression was assessed in the NLSAA using the 14-item Anxiety and Depression Scale drawn from the Delusions, Symptoms, and States Inventory (Bedford, Foulds, & Sheffield, 1976) . Each item had four response options (0 = no, 1 = a little, 2 = a lot, 3 = unbearable). An overall score of 96 (with depression subscale scores of 94) correlated with clinical diagnostic ratings of depression made by experienced psychiatrists (k coefficient = 0.7, p G .001; Bedford et al., 1976; Morgan & Bath, 1998) . To standardize these scales, the total score in the NLSAA was divided by 42 and multiplied by 100 (a maximum possible score = 14 Â 3).
In the SHLSET, depression was measured using the CES-D Scale (17-item scale), with the single question on loneliness extracted as its own variable, so that the CES-D Scale comprised 16 items in this study. Each item had four response options (0 = never; 1 = rarely; 2 = some of the time, 1Y4 days; 3 = most or all of the time, 5Y7 days). A total score of 15Y21 indicates mild to moderate symptoms of depression, and a score of over 21 indicates high depressive symptoms associated with major depression (Radloff, 1977) . For comparison, the total depression score for 1989 was divided by 48 (a maximum possible score = 16 Â 3).
In this research, the two depression scales cover a depression continuum, although they have distinct states of depression. However, the two depression scales may be interpreted as a conceptualization of mood of general psychological distress or associated with malignancies that shorten life expectancy (Bedford & Deary, 1997 ). There may not be cultural differences that influence how elderly people express their mood in the United Kingdom and Taiwan.
This research defined other covariates: demographic variables (i.e., age, gender, marital status, etc.), physical health (i.e., self-rated health, smoking, diseases, etc.), and social activity (i.e., attending religious groups, having friends). These covariates from the two studies were compared, and variables with similar questions and response categories were harmonized using established methods (Bath, Deeg, & Poppelaars, 2010; Li, 2009 ) to create new variables covering demographics and socioeconomics, physical and mental health, and social activity: Further details of which are available elsewhere.
Data on deaths among participants within the two samples were available up until the December 31, 2003. Over the 14-year period, the NLSAA received notification of 418 deaths and the SHLSET received notification of 601 deaths. For the analyses, the dependent variable was the survival time in days from when the person was interviewed in 1989 until the date on which they died or, for participants who had not died, until December 31, 2003.
Data Analyses
Cox regression, also called Cox proportional hazards regression, is important for analyzing independent variables as potential risk factors for mortality hazards (Altman, 1991; Cox, 1972) . In other words, one or more factor variables, called covariates, are used to predict a status (event) variable, the dependent variable. In this research, Cox regression analysis was used to observe the relationship between life satisfaction and 14-year mortality hazards in old age, first, in unadjusted models (Model 1) and then while controlling for demographic variables (i.e., age, gender, marital status, living arrangements, etc.; Model 2), physical health (i.e., self-rated health, smoking, diseases etc.; Model 3), mental health (i.e., loneliness, standardized depression score; Model 4), and social activity (i.e., attending religious group, having friends; Model 5). The categorical variable is coded as a useful reference for interpreting the regression coefficients for categorical covariates, particularly dichotomous variables. Before fitting the models, this research tested the proportional hazards assumption by plotting the predicted survival curves over the different categories of variables being investigated (Kleinbaum & Klein, 2005) . The observed and the predicted values were close together, suggesting that the proportional hazards assumption held. Both unadjusted and adjusted hazard rates were obtained. A significance level of p G .05 was used for all tests. Data analysis was performed using SPSS for Windows, Version 17 (SPSS, Inc., Chicago, IL, USA). Table 1 shows the results of the descriptive analyses of continuous variables used in 1989 for the two studies. In 1989, there was the same age range in both countries, but participants in the NLSAA study were older than participants in the SHLSET study. Elderly people in the SHLSET had a lower level of life satisfaction, had higher levels of depression, and were living with more people relative to elderly people in the NLSAA study. The results of one-sample KolmogorovY Smirnov tests lead to the rejection of the null hypothesis that the continuous variables in the NLSAA and SHLSET from 1989 were normally distributed. Descriptive statistics for categorical variables in the 1989 NLSAA and SHLSET samples are shown in Table 2 . , p = .028), the significant association between life satisfaction and mortality hazards remained. In addition, in the final model, being older, having less than excellent self-rated health, being a smoker, having heart problems, and using a walking aid were all associated with increased mortality hazards, whereas being female was associated with decreased mortality hazards. Table 4 In addition, being older; being separated or divorced; having poor, fair, average, or good self-rated health; having high blood pressure; urinary incontinence; and having walking difficulties were associated with an increased risk of mortality hazard in the final model. Being female and reading a newspaper or a journal were associated with decreased mortality risk.
Results
14-Year Mortality Hazard in the Nottingham Longitudinal Study of Activity and Ageing
14-Year Mortality Hazard in the Survey of Health and Living Status of the Elderly in Taiwan Study
Discussion
A contribution to this research confirms previous research that shows higher life satisfaction is associated with improved survival among elderly people in the United Kingdom. However, contrary to expectation, life satisfaction was not a predictor for mortality outcomes in the Taiwan sample when physical, psychological, and social predictors were included, although a baseline assessment showed that life satisfaction is important to predicting long-term survival among communitydwelling elderly people in both countries.
Another contribution to the study has shown that life satisfaction had an important influence on mortality hazards, each increment for standardized life satisfaction scores. They were associated with a small increase in survival (i.e., the hazard rate was significant but was just below 1.00). However, when translated back into the original 0Y39 (NLSAA) and 0Y32 (SHLSET) LSI scales, they represented a larger increase than the survival-per-unit increase in the LSI score. In addition, representing more substantial improvements in survival rates, the hazard rate for each single increment on the scale and over the range of the scale were indicative of this, suggesting that, no matter what aspect of life satisfaction was rated as positive, having a higher score was better for survival. A disadvantage of using overall scale scores was that they did not provide further information about the relative contribution of different LSI items, whether in fact all items had a similar impact or whether some were more protective than others. Further research could identify the potential contribution of individual LSI items.
Compared with previous studies that did not control for health status (Kimm et al., 2012; Lacruz et al., 2011) , the results have enhanced our current understanding of how the relationship between life satisfaction and mortality hazards have been affected by covariates and the adjusted models. The findings have suggested possible differences between the two countries in the relationship between life satisfaction and the risk of mortality and in the ways in which higher life satisfaction is protective. The finding that, in the U.K. sample, the significant relationship between higher life satisfaction The Journal of Nursing Research
Chih-Ping Li and 14-year survival persisted, albeit reduced, when adjusted for demographic factors, physical and mental health, and social engagement to suggest that life satisfaction may be higher among elderly people with better health. There appeared to be long-term benefits for elderly people with higher life satisfaction in the U.K. sample above and beyond those conferred by their being healthier. A series of Cox proportional hazards models that controlled for the effects of physical, psychological, and social variables had little effect on the relationship between life satisfaction and subsequent all-cause mortality in the Taiwan sample. This suggests that health is protective, rather than imparting higher life satisfaction per se. The observed association between life satisfaction and mortality hazards may be attributed to common underlying causes such as self-rated health integration and/or health problems. However, there was evidence of Taiwanese with specific attributes, e.g., female, younger, or healthier (in terms of physical and/or mental health), that had higher levels of life satisfaction, and it was because of these attributes that they lived longer rather than because they had higher life satisfaction. Bowling and Grundy (2009) showed that life satisfaction was protective particularly for elderly women because they were less lonely. Elderly women tended to use these social networks longer than men did, as well as lived longer. Further research could usefully examine the impact of interventions to improve health and well-being in later life by measuring the impact of loneliness and social networks on mortality hazards and shorter-term outcomes.
The differences in the effects of life satisfaction on mortality hazards between the two countries may be because of methodological reasons or may be indicative of more important cross-country or cross-cultural differences. A possible explanation may be the different number of items included in the scales in the two studies, that is, the 10-item version of the LSI used in Taiwan had a lower predictive/discriminating ability in comparison with the 13-item version used in the U.K. study (n = 13). However, the reduced p value below the level of significance after adding covariates to the model is unlikely to explain all of the observed differences between the two studies, and if representative of the populations of elderly people in the two countries, results suggest real differences in the impact on life satisfaction. These differences are further indicative of life satisfaction as important in both countries, and its overall impact is not as great in Taiwan, perhaps because elderly Taiwanese are either more resilient or can compensate better for having a lower life satisfaction than their peers in the United Kingdom.
Other differences between the two countries were clear in the predictive effect of other independent variables on mortality hazards that were included in these models. For example, heart problems increased the risk of longer-term mortality hazards among elderly people in the United Kingdom, whereas urinary incontinence was a significant predictor of mortality hazards among elderly Taiwanese over the same period. These differences may be because of differences between the studies in the severity of the conditions that were recorded as problematic or may represent cross-country differences in the impact of these conditions on individuals and/or how they had been treated and managed in the two countries. Problems with walking (Taiwan) and using a walking aid (the United Kingdom) were associated with increased mortality hazards over the 14-year period. Overall, these results were consistent with previous research that indicated poor health as related to life satisfaction linked to mortality hazards (Antonucci et al., 2010; Knodel, Ofstedal, & Hermalin, 2002) . As evidenced from Stringhini et al. (2011) , health differences and their impact on mortality hazards may be related to different standards of living (e.g., hygiene) and lifestyle (e.g., food, exercise, health behaviors) in the United Kingdom and Taiwan.
Although it is perhaps surprising that subscribing to a newspaper or journal appeared to decrease the risk of 14-year mortality hazards among elderly people in Taiwan, this may be a proxy for education or literacy, which was not measured in the United Kingdom, and, therefore, could not be compared directly across the two countries. According to Knodel et al. (2002) , in Taiwan in 1970, approximately half of men and more than 90% of women aged 60 years and above were unable to read or write. A higher level of education is likely to confer economic advantages on elderly people, for example, better housing and access to services, which could have long-term benefits for health and longevity. Higher literacy and/or education can result in better health knowledge and behavior leading to improved long-term health and wellbeing. Results suggest that health education and behavior improves elderly life satisfaction. Elderly people need to receive more help with health education from nurses and health professionals in both community and clinical settings to improve or change their health behavior to assure good health condition and quality of life.
Although a longitudinal study is an important way to examine the cumulative effects of physical and mental health and other factors on life satisfaction and mortality hazards, it has a number of limitations. One limitation is our inability to assume that these two samples were representative of elderly people in the two countries, meaning that results cannot be generalized to the overall elderly populations in these countries. Also, the inclusion rate for the Taiwan sample was 35.5% of all participants in the survey, potentially limiting the generalizability of research results (Strandhagen et al., 2010) .
Second, this research did not use data on elderly life quality for either country. The comparison of the data from the United Kingdom and Taiwan may not be highly effective in that the surveys were not conducted on the same conditions, such as size of sample of population and size of the surveyed administrative areas. For example, participants in the NLSAA survey were from the Nottingham area; in contrast, for the SHLSET survey, the sample was drawn from across the entire country (albeit, a relatively small one). However, both studies reported that the samples were representative of Taiwan and the United Kingdom, respectively.
Third, this research examined the relationship between life satisfaction and mortality risk and used psychological health variables as covariates in the Cox models. Psychological health variables include depression and loneliness. Depression predictor was examined by the Anxiety and Depression Scale (the U.K. sample) and the CES-D Scale (Taiwan sample). This research notes that the results from both two depression scales assessed psychological mood/distress in the U.K. and Taiwan samples but were not clinical instruments meant to screen, recognize, and diagnose for depression.
Finally, life satisfaction is a primarily Western concept, and elderly people in Taiwan may assess their life satisfaction by other, more objective factors relating to life satisfaction, for example, finance or marital status. Some of the differences between the countries may reflect these differences, as measurement methods used may have more meaning for elderly people in the United Kingdom than elderly people in Taiwan, and as such, the former may have responded more positively to questions than the latter.
